Background: The use of evidence in decision-making at the program management level is a priority in health care organizations. The objective of this study was to identify potential barriers and facilitators experienced by managers to the use of evidence in program management within health care organizations. Methods: The authors conducted a comprehensive search for published, peer-reviewed and grey literature that explores the use of evidence in program management. Two reviewers selected relevant studies from which data was extracted using a standard data abstraction form and tabulated for qualitative analysis. The results were summarized through narrative review. The quality of the included studies was assessed using published criteria for the critical appraisal of qualitative, quantitative and mixed methods research. Results: Fourteen papers were included in the review. Barriers and facilitators were categorized into five main thematic areas: (1) Information, (2) Organization -Structure and Process, (3) Organization -Culture, (4) Individual, and (5) Interaction. Conclusion: This paper reviews the literature on barriers and facilitators to evidence-informed decision-making experienced by program management decision-makers within health care organizations. The multidimensional solutions required to promote evidence-informed program management can be developed through an understanding of the existing barriers and facilitators of evidence-use.
Background
Health care organizations are complex and comprised of highly trained individuals whose responsibilities include management of conflicting demands for services. Consequently, the types of decisions that must be made are often complicated and they are different, depending on the level within the organization. These could range from governance-related decisions by the Board of Directors or Trustees to decisions on treatment options for individual patients by a physician.
Over the last two decades (and particularly in Canada), clinicians have begun to take on increased roles in management structures, mainly because they are often viewed as major "drivers" of health care expenditures. This has resulted in greater involvement in budget and operational decisions, as well as the development of the concept of program management. It is defined as "a type of management structure in which services are grouped into programs by medical specialty, specific diagnosis or populations groups" [1] , pp. 186-188. Program managers are responsible for the design and implementation of specific health services programs to achieve their objectives. This includes planning, dealing with complex interdependencies, service integration and appropriate pacing of the program. For example: include establishing a program that provides dialysis in hospital or at home or introducing community-based mental health services in a regional health authority. In recent years, the demand that program management -related decisions reflect the best available evidence has heightened. This may be explained by the promotion of evidence-based decision-making in healthcare [2] .
Many organizations have established evidence-informed processes for making acquisition decisions around new equipment, supplies, and pharmaceuticals. However, at the program management level, such processes are less well-developed [3, 4] . In fact, to date, published studies have demonstrated a lack of evidence-informed decisionmaking, as well as limited research aimed at formulating best practice approaches [5] [6] [7] .
This may be, in part, attributed to perceived barriers to the use of evidence by program level decision-makers. Clinicians involved in determining the most appropriate patient care options face different barriers, such as patient conditions that may fall outside of clinical practice guidelines or rare conditions for which guidelines have not yet been developed. In contrast, those faced by program managers often relate to complex organizational issues involving multiple stakeholder communities with competing interests. Nonetheless, the need to find ways of overcoming these barriers has been underscored by a widely held view that evidence-informed program management decision-making may serve to improve the acceptability of decisions to such stakeholder communities [5] .
Evidence-informed program management decisionmaking requires two sets of skills: 1) those for identifying and critically assessing the evidence and 2) those for applying it to their local context in a way that reflects an awareness and understanding of factors potentially affecting uptake, implementation or sustainability of the evidence within a complex setting [2] . In doing so, the users of that evidence must recognize the varying degrees of rigour and quality of evidence applied. Whether such skill sets exist within organizations and reasons for their presence or absence have yet to be fully explored.
Objective
The purpose of this review of existing empirical studies was to identify potential barriers and facilitators to evidence-informed decision-making experienced by program management decision-makers within health care organizations.
Methods
A comprehensive review of published empirical studies of program management was performed following best practice guidelines for conducting systematic reviews in health services research [8] .
Search strategy
The following bibliographic databases were searched for relevant English language peer-reviewed and grey literature published between October 2000 and December 2011: PubMed (MEDLINE and non-MEDLINE references), the Cochrane Library, the Centre for Reviews and Dissemination (DARE, NHS EED and HTA), EMBASE, ProQuest Dissertations & Theses, CINAHL, Web of Science, and ABI Inform. There is no standard definition of program management in the literature. Consequently, the types of initiatives of interest to this review may have been indexed using a variety of terms. Therefore, the search strategy applied to the databases included a broad range of controlled vocabulary terms, such as the Medical Subject Headings (MeSH) terms: 'decision-making' and 'program development', as well as additional keywords such as 'evidence-informed', 'knowledge utilization', 'barriers' and 'facilitators'. MEDLINE was also searched for papers by key authors in the field. Grey literature was identified through the following sources: NYAM Grey literature collection, The Campbell Collaboration Library of Systematic Reviews, Quebec Population Health Research Network's KU-UC database, and McMaster University Health Information Research Unit's KT + database. For comprehensiveness, references in relevant papers were scanned to identify additional citations. Full details of the search terms and sources used are included in Additional file 1.
Study eligibility criteria
Study selection was completed by two reviewers, who independently scanned the titles and abstracts of citations identified through the search for inclusion in the review. Empirical studies in the English language exploring the use of evidence in program delivery, such as design, management or implementation, were included. Studies limited to clinical or health policy decision-making at levels other than that of a program were excluded. In order to compare countries with similar economies and socio-demographics to Canada, only studies examining evidence-use in OECD (Organization for Economic Cooperation and Development) countries were included. Finally, studies discussing non-medical services were excluded. See Table 1 for a summary of the inclusion and exclusion criteria. 
Data collection and analysis
For each selected study, information on study design, decision-making context, location, sector, type of decisionmaker, and findings was extracted using a standard data abstraction form. For the purposes of this review, the Canadian Health Services Research Foundation's decisionmaker classification was used: Policy Makers defined as politicians and advisors, civil servants, board members, special interest groups and the public; Managers defined as institutional or regional Chief Executive Officers, program managers, clinical managers and management consultants; Service professionals defined as physicians, nurses, social workers, councilors and their associations [9] . One reviewer extracted data from all of the studies. However, for a random sample (10%), data were extracted by a second reviewer to assess reliability. The data collected were entered into tables to facilitate qualitative analyses. Specifically, thematic analysis was used. This involved systematic identification of recurring themes. An initial list of codes for barriers and facilitators of evidence-use was prepared a priori by the research team based on expert opinion and a preliminary review of the relevant literature and then applied to a sample of eight of the included studies and revised as needed. The codes for the barriers and facilitators were reviewed by the study team to identify any gaps and were then categorized by theme. The findings from all of the included studies were coded based on the identified themes and analyzed quantitatively. The results were then summarized through narrative review [10] .
The quality of studies was assessed using published criteria for critically appraising qualitative, quantitative and mixed methods research through a single tool [11] . Such criteria examine the methodological quality of the studies in order to judge their trustworthiness, value and relevance. For qualitative studies, the criteria examined data sources, data analysis, research context and researcher influence, while the quantitative criteria first categorized the studies as randomized, non-randomized or descriptive and then applied appropriate methodological criteria such as sampling strategy, measurement and response rate. Mixed method studies were assessed based on relevance of mixed method design, integration of methods and limitations. For each of the included studies, the relevant quality questions were asked and the studies were scored as "Yes" if they clearly met the criteria, "No" if they clearly did not meet the criteria, "Unclear" if it could not be determined by the reporting whether they met the criteria, or "Not Applicable" if the specific quality question did not apply to the study design.
Results
The literature search identified a total of 14,587 studies. Once duplicates were removed, 14,257 remained. The titles and abstracts of these references were reviewed and 748 were selected for full text review. As described in the search strategy, due to a lack of standard definition of program management in the literature, the broad search strategy employed for this review resulted in a large number of potential publications, the majority of which (13, 509) were eliminated in the initial review of titles and abstracts, as they were not on the topic of evidence use in program management decision-making. Of the remaining 748 studies, 734 were excluded for the following reasons: commentaries, editorials, or letters (160); studies of clinical decision-making (152); conceptual studies (103); case descriptions (14) ; studies of policy decision-making (90); studies in developing countries (26) ; duplicates (3); and other (186). Ultimately, 14 papers involving 3,584 decision-makers met the inclusion criteria. Since themes were consistent across papers, it was concluded that saturation had been achieved and there was no need for further searching [12, 13] . Figure 1 is a PRISMA flow diagram illustrating the search results (adapted from [14] ).
Overall characteristics of included studies Study design Table 2 summarizes the methods and designs of the included studies. Five of the included studies were qualitative in their design, five studies were quantitative, and four studies were mixed methods. The methods used in the studies included interviews (9), focus groups (3), documentation review (2), telephone surveys (3), written surveys (4) and case studies (1) . Six employed multiple methods to address the research question, making the total number of methods used in the studies greater than the number of included studies.
Location and decision-making setting
The majority of the included studies were conducted in Canada (10) . Studies were also from the United Kingdom (3), and Poland (1). The decision-making settings were health authorities (8) , public health units (2), hospitals (4), community-based health organizations (2) , and other health care organizations or jurisdictions (3).
Type of decision-makers
The studies comprised a wide range of decision-makers such as senior managers, directors, Chief Operating Officers, clinicians and other front-line staff. Table 2 summarizes the main characteristics of the studies.
Quality of included studies
Adhering to published guidelines for systematic reviews, the quality of the included studies was assessed using a mixed-methods assessment tool. A single critical appraisal tool enabled the quality of the quantitative, qualitative and mixed-methods studies to be assessed, compared and summarized using a single tool. Table 3 summarizes the quality assessment of the included studies. Studies are organized by design (Qualitative, Quantitative, Mixed Method) and the relevant quality questions are reported for each study. Based on responses to questions comprising the critical appraisal criteria for mixed methods study designs [11] , the overall quality of the studies was fair. As summarized in Table 3 , the methods in all of the included studies were poorly described, leading to an "unclear" rating for at least one of the methodological criteria assessment questions. Among the qualitative studies, few triangulated findings through the use of multiple methods for addressing the same question, few performed member checking to ensure accuracy in the responses collected from participants, and few mentioned sampling until saturation was reached. Among the quantitative studies, response rates were generally acceptable, but the representativeness of the sample populations was unclear, and validity of the measurement instruments was not adequately addressed in all of the studies. Among the mixed method studies, half did not provide a rationale for a mixed method design or discuss how the qualitative and quantitative data were meaningfully brought together to explore the research questions.
Barriers and facilitators identified in the literature were categorized into five themes: (1) Information, (2) Organization -Structure and Process, (3) Organization -Culture, (4) Individual, and (5) Interaction. Those relating to the production or use of information were classified as 
Barriers to evidence use
The majority (12) of studies identified barriers. In general, barriers experienced by managers were informational (10), including "availability of relevant research" [6, 15] , and organizational structure and process-related (10), including "problems linked to the complex nature of organizational decision-making and the challenges of integrating evidence therein" [16] , p. 267. Seven studies reported individual barriers to evidence use and seven studies reported organizational culture as a barrier.
Interaction between researchers and decision-makers was also mentioned in one of the studies. Table 4 provides a summary of the barriers identified in each theme for the included studies. Within each theme, different specific types of barriers to evidence use were identified. Table 5 describes the types of barriers experienced by decision-makers for each of the barrier themes, which are subsequently explored in detail in the following section.
Barriers: information
Program management decision-makers in health care organizations require a variety of information to inform decisions. This can include research findings, local evaluation results, expert opinion or professional experience [17] [18] [19] [20] . The most frequently cited barrier to evidence-use that emerged from our analysis was information. The most frequently cited barriers to evidenceuse among health care organization decision-makers relate to perceptions of the information generated through academic research. Decision-makers perceived a lack of relevant research, particularly research that could be used to make decisions at the local level [15, [17] [18] [19] [20] [21] . Mitton and Patten report that a "barrier to the application of evidence in priority-setting was the difficulty in applying evidence in the local context" [18] , p. 148. Overall, negative perceptions of research by decisionmakers were also identified as a barrier to the use of evidence [16, 17, 19, 22] . In Niedzwiedzka's study of health care decision makers, for example, "Only 15% of respondents thought that research results had significant influence on practice in health care, and only 3.2% perceived developments in scientific knowledge as having an input in their area of decision making" [19] , p. 108. Two studies also found that research that does not reflect the complex reality of the health care decision-making environment was a barrier to evidence-use [18, 20] . Confusion regarding what constitutes evidence contributed to a lack of evidence-use by decision-makers [17] [18] [19] [20] . Too much information [17, 20] and difficulty accessing relevant information [15, 19, 20, 23] were also identified as barriers. The amount of time it takes for research to be completed in order to inform a decision was also perceived as a barrier to evidence-use [23, 24] . Table 4 Barriers to evidence use: summary of themes Barriers: organization -structure and process An organization's structure and processes emerged as an important barrier to the uptake of evidence in program management. The most frequently cited organizational barriers to evidence-use were time (6) and internal resource constraints (6) . Evidence use in program management is challenged by a lack of time [15, [18] [19] [20] [21] [22] and internal resources for research [19] [20] [21] [22] [23] . Bowen et al. report:
"Lack of time and resources emerged as key barriers. Under-resourcing was described as resulting in poor decisions, …an inability to allocate resources to research or evidence-related positions and (perhaps most importantly) workload pressures that were described as actively working against the thoughtful reflection essential for [evidence-informed decision making]" [22] , p. 93.
Internal resource constraints included human resource constraints [20] [21] [22] 25] , financial constraints [15, 19, 23] , workload issues such as competing priorities [22] , and a lack of organizational data and systems [20, 23, 24] . Organizational leadership, especially a lack of senior management support for evidence-informed decisionmaking [17, 22] , a paucity of processes within organizations to incorporate evidence into program management decisions [16, 18] , and a lack of formal planning processes [16, 22] were also identified as barriers to evidence use. Poor communication within an organization, between and across levels, as well as programs operating in isolation from other programs within the same organization further inhibited the use of evidence [22] .
Barriers: organization -culture
Organizational culture was identified as a barrier in program management within health care organizations, particularly the decision-making culture of organizations [16] [17] [18] 21] and crisis management culture of health care [16, 18, 22] . One study suggested that a "cultural shift [was] thought to be required to begin to use evidence" [18] , p. 148. The highly politicized environment within which health care organizations undertake program management also contributed to challenges experienced by decision-makers in using evidence to inform decisions [20, 22] . An overall resistance to change [22, 25] and challenges in implementing change within health care organizations [22] were also barriers to evidenceuse identified by decision-makers.
Barriers: individual
Decision-makers in health care organizations also experienced barriers to evidence use at the individual level. A deficit in the skills and experience of decision-makers in research literacy and research utilization, and a lack of formal management training were expressed as barriers to evidence-use in program management [15, 16, [18] [19] [20] [21] [22] . According to Wilson et al., referring to a survey of executive directors in community-based organizations:
"Capacity was lowest for the domains related to: acquiring research (subsection I); assessing the reliability, quality, relevance, and applicability of research evidence (subsections III and IV); and summarizing results in a user-friendly way" [21] , p. 3.
Barriers: interaction
One of the included studies also identified issues related to the interaction between researchers and decisionmakers as barriers to the use of evidence in health care organizations. The gap between researchers and decisionmakers, in terms of a lack of contact and mutual understanding was identified as a barrier to evidence use [21] . 
Facilitators of evidence use
The majority (10) of the included studies identified facilitators of evidence use for program management. The majority of facilitators of evidence-use experienced by managers were informational (10), for example, "Public health decision-makers value the use of systematic reviews to facilitate the decision-making process. They indicated that systematic reviews were particularly useful because they integrate the results of many studies into one, which allows them to bypass the stage of looking at individual studies. This saves them time and gives them more confidence knowing their decisions are based on the culmination of many studies instead of just a few" [26] , p. 159.
Organizational structure and process or organizational culture were identified as facilitators of evidence use in eight of the studies. One study concluded that evidence use "in health service organizations was more complex and much more sensitive to organizational factors and processes than previous studies seemed to affirm" [27] , p. 407. Interaction between researchers and decisionmakers was found to be a facilitator of evidence use in five of the studies. Four studies reported individual skills as facilitators of evidence use. Table 6 provides a summary of the facilitators identified by theme for the included studies.
Within each theme, different specific types of facilitators of evidence use were detailed. Table 7 describes the types of facilitators identified by decision-makers for each of the facilitator themes.
Facilitators: information
The studies included in this review identified information related facilitators of evidence-use experienced by decision-makers in health care organizations. Access to information [15, 16, [19] [20] [21] 24, 28] as well as targeted dissemination of research findings to decision-makers [15, 18, 20, 26, 27] were identified as important facilitators of evidence use. Decision maker's access to information was highlighted by one study which concluded that it was important for: The advancement of research methods to meet the needs for evaluating complex interventions [16] was also identified as a facilitator of evidence-informed decisionmaking.
Facilitator: organizational -structure and process
Organizational structure and processes also emerged as facilitators of evidence use for program management. Facilitators of evidence-use that relate to the structure and processes of health care organizations included administrative support [16, 25, 28] and intra-organizational linkages that promote knowledge sharing across the organization [16, 18, 21, 27, 28] . Developing internal expertise on research utilization [16, 20, 21, 27] and formalizing the integration of evidence into decision-making processes [18, 20, 21] , were also facilitators of evidence- Table 6 Facilitators of evidence use: summary of themes use. The importance of organizational structure and process to evidence use is highlighted in one study which reports that "developing formal and informal linkage mechanisms, and creating policies that foster user's experience in research are key factors to increase research utilization" [27] , p. 406. An additional facilitator to evidence-use at the organizational level included the availability of operational data to support decisionmaking [16, 20] .
Facilitator: organizational -culture
The studies included in this review also reported that evidence-informed decision-making is influenced by an organization's culture. An organizational culture that is supportive of evidence use, providing required supports and demonstrating through action that evidence-use is valued [16, 21, 24, 27, 28] and through providing necessary human resources, training and rewards for evidence-use [20, 21, 25] were seen as facilitators of evidence-use in health care organizations. As one study's authors concluded, "making research one of the main pillars of the organizational culture of health service organizations" is a critical success factor to increasing evidence use in decision-making [27] , p. 406. Ensuring the visibility of research utilization [27, 28] within the organization was also identified as a facilitator. In addition, evidence-use within health care organizations was facilitated through inter-organizational collaboration and the sharing of information, expertise and experiences between organizations [27, 28] .
Facilitator: individual
Facilitators to evidence-informed decision-making were also identified at the individual level. Individual skill building for decision-makers in research literacy, research utilization and research application was identified as a facilitator of evidence use within health care organizations. The use of evidence for decision-making was also facilitated through the building of individual researcher's skills to produce evidence that is useful to decision-makers and disseminate evidence to decisionmakers more effectively [21, 24, 25, 27] . For example, in one study, a decision-maker's "experience in research strongly explained research result use among health managers" [27] , p. 406.
Facilitator: interaction
Interaction between researchers and decision-makers was identified as a facilitator of evidence use. Opportunities for direct contact and communication between researchers and decision-makers were found to facilitate evidence-informed decision-making [19, 26] . Sustained dialogue [15, 26, 27] and developing partnerships [28] between researchers and decision-makers were also identified as facilitators of evidence use. Participants in one study suggested, "one-to-one interaction with the researcher to discuss findings, their potential implications for practice, and the opportunity to brainstorm implementation strategies would greatly influence their use of research evidence" [26] , p. 159.
Discussion
This review fills a gap in the literature by synthesizing recent evidence on barriers and facilitators of evidence use at the program management level. To date, the literature has focused largely on decision-making at the clinical [29] and policy levels [30, 31] . Despite using a broad search strategy to accommodate for the lack of a standard definition of program management in the literature, the authors were able to identify only 14 empirical studies focused specifically on the use of evidence in decision-making for program management during the time period searched. While reviews addressing program management decision-making exist, often, they also include policy decision-making, precluding examination of barriers and facilitators specifically experienced by individuals involved in the former. For example, a thematic analysis of the recent Orton et al. [31] review of public health decision makers revealed similarities in the types of barriers and facilitators identified. However, a greater emphasis on the 'Interaction' theme was found. This could be due to the inclusion of policy-makers, since more weight was given to the influence of researcherpolicy-maker interaction as a strategy to promote evidence use at the policy, rather than program [29] . However, a key difference between program managers and both clinicians and policy makers was an emphasis on organizational processes for planning and integrating evidence into decision-making. Therefore, strategies aimed at creating an evidence-informed culture would need to ensure that such processes are appropriately incorporated. To promote evidence use by program managers, such strategies would also need to be directed not only at decision-makers, but also at researchers. Decision-makers value research on complex interventions but experience challenges in the use of evidence to inform decisions due to the absence of a clear definition of evidence. Strategies aimed at improving dissemination and communication of research could increase evidence-use. Both the relevance and timeliness of research could be improved through the exploration of participatory research methods with integrated feedback mechanisms.
Findings from the included studies suggest that decision-makers in health care organizations experience barriers to using evidence at both the organizational and individual level and that efficient ways of integrating evidence-informed decision-making into organizational processes is required. Managers need organizational leaders to not only support them in using evidence, but also to address human resource challenges that inhibit evidence-use. Evidence use could be further increased through the development and implementation of formal organizational processes for decision-making and organizational investment in systems to support evidence-use. In addition, improvements to internal communication mechanisms and processes within organizations and a demonstrated commitment to evidence development and sharing across the organization could be made.
While addressing barriers to evidence-use associated with organizational culture requires executive leadership, those at the individual level require strategies directed at individual skill building. Opportunities for increased interaction between researchers and decision-makers would also serve to promote evidence use.
Strengths and limitations
A key strength of this review is its focus on program management decision-making. In addition, the inclusion of empirical studies without limiting by study design is another strength. A major limitation of this review is the broad search strategy that was employed. The lack of a standard definition of program management in the literature led the authors to include a broad range of search terms, which ultimately resulted in the identification of a large number of studies not on the topic of interest for this review. Future reviews would benefit from a narrower search strategy. Other limitations of this review include the fact that it was limited to the English language. Therefore, some relevant studies published in other languages may have been excluded. The date limit imposed may also have resulted in relevant studies being excluded. While the reason for limited country representation and Canadian dominance across included studies is not clear, it may be due to an emphasis on evidence-informed decision-making at the program management level by funding agencies in Canada over the last decade. In addition, there may have been differences in the terminology used to describe these activities in other countries. However, the search strategy included a broad range of terms, reducing the likelihood that this was the case.
Conclusions
The findings from this review of 14 studies exploring the use of evidence in decision-making in program management suggest that barriers and facilitators to evidence use in program management decision-making within health care organizations can be categorized into four distinct groups: (1) Informational, (2) Organizational, (3) Individual, and (4) Interactional. Understanding the barriers and facilitators to evidence-use experienced by managers is an essential first step in developing strategies to promote such evidence-informed decisionmaking within health care organizations. Health care organizations seeking to improve evidence-informed decision-making by their program managers could use this comprehensive list of barriers and facilitators to identify and address their organization-specific challenges. The findings also confirm that evidence-informed management requires more than encouraging research utilization within organizations. To address informational barriers to evidence-use experienced by managers various sources of evidence need to be considered at different times throughout the decision-making process [33] . Research to determine effective strategies to address organizational barriers to evidence-informed decisionmaking has yet to be undertaken. Currently, there are gaps in the understanding of the process managers use to apply evidence in health care organizations and how that process can be enhanced to promote evidenceinformed decision-making [2, 34] . The findings of the review also suggest that strategies to promote evidence use need to be directed individually towards both researchers and decision-makers to enhance the ability of individuals to participate in and promote evidence-informed decisionmaking. Strategies to foster interaction between researchers and decision-makers should also be explored. The barriers and facilitators of evidence use in decision-making at the management level within health care organizations identified through this review can be used to develop the required multidimensional solutions for promoting evidence-informed program management within health care organizations.
Additional file
Additional file 1: Literature search strategy.
Competing interests
The authors declare that they have no competing interests.
Authors' contributions SH participated in the design of the study, selection of the articles for inclusion, data abstraction, data analysis and interpretation and drafted the manuscript. TS participated in the design of the study, data abstraction and interpretation and helped draft the manuscript. ZM participated in data interpretation and helped draft the manuscript. DM participated in the design of the study, selection of the articles for inclusion, data analysis and interpretation and helped draft the manuscript. All authors read and approved the final manuscript.
Authors' information
Senior Author: Devidas Menon.
